Introduction
Rice beer is a popular alcoholic beverage in Asian countries and the Northeastern states of India. It has a sherrylike taste and flavour and is brown-red in colour. It is manufactured at the domestic level using traditional solid rice flat cakes as the starter (Das et al., 2012; Jeyaram et pergillus, Rhizopus, Rhizomucor, Mucor and Syncephalastrum) and 17 fungal species were identified. Molecular methods to identify fungi include the analysis of polymorphism in the DNA region that encodes theribosomal RNA genes (5S, 5.8S, 18S and 26S), and the non-coding ITS (internal transcribed spacers) and IGS (intergenic spacer) (Jeyaram et al., 2008) . For sequencing fungi, the ITS region is the most commonly used target because of the sensitive detection by PCR, as multiple copies of this ribosomal gene are present in all organisms, and also it is the optimal target for developing specific PCR primers, since both highly conserved and variable regions are present in it (Jang et al., 2012) .
Proper characterization of the fungal strains associated with starter cakes is necessary to improve the quality of the rice beer produced in Assam. Although certain characteristics of the rice beer prepared in Assam have been reported earlier, taxonomical identification of the associated fungi is missing. In the present study, the amylolytic fungi associated with some starter cakes used in Assam, India, have been isolated, identified by molecular techniques, and further studied for their ability to produce aamylase enzyme.
Materials and Methods
Collection of samples. The starter cakes were collected from two different regions of Assam, India. The starter cake amou was collected from the Bodo community residing in the Kokrajhar district and perok-kushi from the Deori community residing in the Lakhimpur district. They were collected in three replicates in sterile bottles, marked according to the place of collection, brought to the laboratory under refrigerated conditions on the same day and stored at 4∞C. The microbial growth media were obtained from HiMedia (India), the general chemicals, solvents, and enzymes were obtained from Sigma-Aldrich Corporation (USA) and chemicals for carrying out PCR and SDS were obtained from Fermentas (USA). The organisms Aspergillus oryzae ATCC 10124 and Fusarium oxysporum MTCC 1755 were obtained from the Department of Food Engineering and Technology, Assam, India.
Isolation of moulds from starter cakes. Isolation was carried out within 24 h of storage. Rose Bengal chloramphenicol agar was used for the enumeration and isolation of the moulds. The plates were maintained at 27∞C for 48 h. Counting of the colonies formed was undertaken and the results obtained were expressed as the log of the colony forming units (CFU) per gram of sample. The individual colonies were then removed from the plates and sub-cultured on potato dextrose agar plates and slants.
Microscopic observation. The fungal mycelia were separated with the help of needles and stained with lactophenol blue (aqueous). The slides were observed using a trinocular microscope (DM 3000, Leica Microsystems, Germany) using 40¥ magnification.
Identification of the isolates. For DNA extraction, 0.5 g of lyophilized mycellar pad was ground and 10 ml of CTAB (containing proteinase K to a final concentration of 0.3 mg/mL prior to use) extraction buffer was added. It was gently mixed and kept for 30 min at 65∞C, and then cooled and added to an equal volume of chloroform: isoamly alcohol (24:1), mixed and centrifuged at 2,000 g for 10 min. An equal volume of isopropanol was added to the aqueous supernatant. The DNA which precipitated upon mixing was spooled out with a glass rod, rinsed with 70% ethanol, air dried, and after 5 ml of TE was added, was resuspended overnight at 4∞C (Stirling, 2003) .
For PCR amplification, 40 ml of master mix and 10 ml of DNA solution were taken in a PCR tube. The master mix consisted of Taq polymerase 5 U/ml-0.1 ml, PCR buffer 10x-5 ml, MgCl 2 1.5 mM-3 ml, each NTP 10 mM-1 ml, forward primer 10 mM-1 ml (1.0 mM), reverse primer 10 mM-1 ml (1.0 mM), dH 2 O-15.4 ml. The primer sets used for ITS region were ITS1 forward primer (5¢-TCCGTAGGTGAACCTGCGG-3¢) and ITS4 reverse primer (5¢-TCCTCCGCTTATTGATATGC-3¢). Amplification was carried out in a thermocycler (Mastercycler nexus gradient, Eppendorf, USA). The conditions used for the 18S region were initial denaturation at 95∞C for 15 min, followed by 40 cycles at 95∞C (30 s), 55∞C (30 s), 72∞C (30 s), linked to 72∞C (5 min) and then to 5∞C. The conditions used for ITS-I region were initial denaturation at 96∞C for 10 min, followed by 30 cycles at 95∞C (1 min), 60∞C (1 min), 72∞C (1 min), linked to 72∞C (10 min) and then to 5∞C. The conditions used for the ITS-II region were initial denaturation at 96∞C for 10 min, followed by 30 cycles at 95∞C (1 min), 56∞C (1 min), 72∞C (1 min), linked to 72∞C (10 min) and then to 5∞C.
The amplified DNA was purified using a PCR product purification kit (GeneJET ® K0701, Fermantas, EU) consisting of a purification column and elution buffers. All centrifugations were carried out for 30-60 s in a bench top centrifuge at room temperature. The purified DNA obtained was stored at -20∞C. The electrophoresis of the purified PCR products were performed on 0.6% agarose gel, and PCR-amplified bands were observed under UV illumination in a Gel-Doc system (MiniBIS Pro, DNR BioImaging Systems, Israel) using the software Gel Quant Express ® . The PCR products were sequenced by the Sanger method in an automated sequencer at the SciGenom Labs, Cochin India. The organisms were identified by matching the sequences to a sequence with the highest maximum identity score from the GenBank database by using the Basic Local Alignment Search Tool (BLAST). The sequences were then submitted using the BankIt tool to NCBI for obtaining the accession numbers.
Construction of a phylogenetic tree. The sequences of identified phylogenetic species were aligned and a phylogenetic tree was constructed by the neighbor-joining method using the Molecular Evolutionary Genetics Analysis (MEGA) 7.0.14 software after aligning the sequences using the integrated ClustalW algorithm (Kumar, 2015) . The arbitrarily rooted tree was created from evolutionary distances using a maximum-likelihood approach and there were a total of 551 positions in the final dataset. The Maximum Likelihood method based on the TamuraNei model (Tamura and Nei, 1993) was used to infer the evolutionary history. The branch lengths were measured in the number of substitutions per site and 1st, 2nd, 3rd and noncoding codon positions were included after elimi-nating all positions with gaps and missing data. The tree with the highest log likelihood (-2701.2462) was selected.
Test for starch degradation. From 72-h-old cultures of the fungi in PDA plates, mycelia were extracted with a 8 mm diameter cork borer and placed on the centre of starch agar medium (HiMedia, India) plates. These were incubated for 48 h at 30∞C and visualization of starch degradation was achieved by flooding with a 0.25% iodine solution. A clearing of the typically blue coloration of the starch with iodine indicated starch degradation (Dung et al., 2006) .
To test for the degradation of rice starch, 20 g of glutinous rice powder was soaked in 100 mL of mineral media (Singh et al., 2009 ) in a 250 mL conical flask, and soaked for 4 h at 22∞C. The mixture was then autoclaved for 1 h at 100∞C, cooled to 35∞C, and inoculated with all the fungi dissolved in a sterile physiological salt solution, to obtain a final level of 10 6 spores g -1 . After incubation for 4 days at 30∞C, the saccharified mass was centrifuged, the supernatant was collected, and the saccharification ratio was calculated according to Eq. (1):
Where TS = initial content of total sugars in the medium (total soluble sugars -reducing sugars), and PS = final content of reducing sugars generated from the saccharification reaction in the medium.
Assay for glucoamylase and a a a a a-amylase activity. The enzymes were produced by cultivating the mould in 50 ml of the basal medium [1% Fe(NH 4 ) 2 (SO 4 ) 3 ; 1% ZnSO 4 ; 0.5% MnSO 4 ; 0.08% CuSO 4 ; 0.1% CoSO 4 , and 0.1% H 3 BO 4 ] in 250 ml Erlenmeyer flasks. A 2% spore suspension prepared from a 4-day-old culture of the moulds was used as the inoculum. After fermentation, the contents of the flasks were filtered through Whatman No. 1 filter paper, and the culture filtrates were used as the source of extracellular enzymes (Kaur and Satyanarayana, 2004) .
For measuring glucoamylase activity, 5 ml of 1% soluble starch, 1 ml of 0.2 M acetate buffer at pH 4.5, 1 ml of distilled water and 1 ml enzyme solution were incubated at 40∞C in a water bath for 10 min and the amount of reducing sugar was estimated according to Nelson-Somogyi method (Somogyi, 1952) . One unit of glucoamylase was defined as 1 mmol reducing sugar liberated per minute under an assay condition (Alazard and Raimbault, 1981) .
The assay for a-amylase activity was carried out by modification of the method of Fuwa (1954) . The filtrate, and 1.5% starch in 100 mM Tris-HCl buffer, pH 7.0, were pre-incubated separately at 37∞C for 5 min. The reaction was started by adding 1.0 ml of starch solution to 0.5 ml of the filtrate followed by incubation at 37∞C for 10 min and stopped by adding 2.5 ml of 0.1 N HCl. Then 1 ml of the reaction mixture was added to 10 ml of 0.05% potassium iodide solution, left at room temperature for 20 min, and absorbance was measured at 660 nm. One unit of aamylase activity (liquefying activity) was defined as the amount of a-amylase which produced a 10% reduction in the intensity of the blue colour, under the above conditions.
Purification of glucoamylase enzyme and its molecular size determination, and the study of their enzymatic activity. Actively-growing fungal mycelia in PDA plates were transferred to 50 ml of a liquid medium in 250 ml Erlenmeyer flasks. The medium contained soluble starch (15.0 g), yeast extract (4.0 g), K 2 HPO 4 •3H 2 O (1.0 g) and MgSO 4 •7H 2 O (0.5 g) dissolved in 1 L of distilled and tap water (3:1) and the pH was adjusted to 6.5 (Chen et al., 2005) . The incubation was carried out at 30∞C for 7 days, and then 120 rpm in a rotary incubator shaker followed by centrifugation of the fermentation broth at 10,000 ¥ g for 30 min at 4∞C. The supernatant was saturated twice with 40% and 60% ammonium sulphate respectively, followed by successive centrifugation (12,000 ¥ g, 30 min) for precipitation. The precipitate was dissolved in 50 mM phosphate buffer (pH 6.0) and dialysed overnight against the same buffer. Phosphate buffer was used all throughout for activation and elution of the columns. The dialysate solution was applied to a previously equilibrated Sepharose CL-6B (CL6B200-100ML, Sigma Aldrich, USA) column (1.6 cm ¥ 100 cm). The active fractions were than eluted, pooled, and applied to a previously equilibrated DEAE-Sepharose CL-6B (DCL6B100-50ML, Sigma Aldrich, USA) column (2.6 cm ¥ 10 cm). The inactive proteins were eluted and the amylase was eluted with a linear gradient of NaCl (0.0 to 0.5 M). The eluted enzymatically active fractions were pooled and used for molecular size determination. The active portions were tested by spotting onto starch agar plates and flooding with iodine (Yang and Liu, 2004) .
SDS PAGE (10% polyacrylamide) was carried out in a vertical gel electrophoresis unit (PerfectBlue Dual Gel System Twin M, Peqlab, Germany) at a constant voltage of 150 V. Following electrophoresis the gel was stained with a 0.1% Coomassie blue solution and destained with a solution of 5% acetic acid and 10% methanol. A midrange protein marker of 14-95 kDa (BLM003, Sisco Research Laboratories, India) was used. For detecting the amylase activity of the bands separated by SDS-PAGE, the gel was immersed in a 1% soluble starch solution prepared in a 0.1 M acetate buffer of pH 5 for 30 min at 50∞C, followed by immersing the gel in the same buffer for 10 mins. The gel was then dipped in a 0.05% iodine solution for 10 min and observed for clear zones (Vidilaseris et al., 2009 ). The images were observed and captured in a gel documentation system.
Test for the production of mycotoxins. This was carried out by modification of the method of Richard et al. (1993) followed by liquid chromatography-tandem mass spectrometry (LC-MS/MS) detection. Amylomyces rouxii TU460, Rhizopus oryzae TU465 and Fusarium oxysporum MTCC 1755 (positive control) were cultivated for 72 h in potato dextrose broth and the media was filtered. To 50 mL of liquid culture, 10 mL of saturated NaCl solution and 120 mL of CHCl 3 was added. The partitioning was done for 10 min after which the chloroform fraction was collected and filtered. This was loaded onto a silica gel column (1.0 cm i.d. ¥ 30 cm glass) containing 1% H 2 O slurried in CHCl 3 . The column was first eluted with 25 ml hexane, followed by 25 ml diethyl ether, and then finally with 60 mL of acetonitrile: CHCl 3 (1:4) which was col-lected as the portion containing the mycotoxin. This was further concentrated under reduced pressure and filtered through a 0.22-mm membrane filter and used for LC-MS/ MS analysis. The instrument used was an Agilent 6410 Triple Quad MS-MS (Agilent Technologies, USA). The compounds separated by the LC run were split by mass spectroscopy after being identified by a comparison of their m/z values with the NIST Standard Reference Database, USA.
Results and Discussions

Identification of the isolates
The initial count of moulds in both the starters, i.e. amou and perok-kushi, (Fig. 1) was within 8 log CFU g -1 (Table  1) . Based on the sequencing of the 18S ribosomal RNA gene's internal transcribed spacer region, the fungi from amou and perok-kushi were identified as Amylomyces rouxii TU460 and Rhizopus oryzae TU465, with NCBI accession numbers KU500802 and KU535588, respectively.
The mucoromycotina fungus Rhizopus and Amylomyces are indispensable microorganisms for the production of fermented foods in Asia (Kito et al., 2009) . A. rouxii belongs to the monotypic genus Amylomyces. Its strains vary from white to light gray-brown colonies containing many abortive sporangia. All strains produce abundant chlamydospores (Ellis et al., 1976) . A. rouxii have also been studied for the degradation of pentachlorophenol (PCP), which is a dangerous halogenated pollutant with persistence in the environment (Marcial et al., 2006; Montiel-González et al., 2009 ). The distinctive morphological characteristics of A. rouxii are the enormous number of chlamydospores produced in the aerial and substrate mycelium (Watanabe and Oda, 2008) which is seen in Fig. 1 Table 1 . The starter cakes collected for study and the count of moulds in them. gus, is a member of the order Mucorales and has a high prevalence in tropical and subtropical regions. It is a primary or secondary colonizer which readily invades easily accessible and digestible substrates (Battaglia et al., 2011) . R. oryzae is also considered as an alternative microorganism for lactic acid fermentation as it synthesizes L-lactic acid from starchy materials by the action of external amylases in the presence of ammonium salts as the sole nitrogen source (Watanabe and Oda, 2008) . In their study related to phylogenetic analysis, Kito et al. (2009) took twenty-one strains of A. rouxii isolated from starters of Asian fermented foods and concluded that the species A. rouxii is composed of two distinct types, derived from R. oryzae or R. delemar via domestication in the starters. A. rouxii shows by the formation of rhizoids, stolons, and black pigmented sporangia, and thereby suggesting its closeness to R. oryzae (Watanabe and Oda, 2008) . Also, studies have indicated the similarity of A. rouxii and R. oryzae revealed by DNA-DNA complementation. However, the distinction between these two genera is supported by the pattern of utilization of sucrose, maltose, and glycerol, by strains of A. rouxii and R. oryzae (Ellis et al., 1976) . However, in the present study, the sequencing of the ITS region brought about a distinction between the two species. A phylogenetic tree showing the evolutionary relationship between A. rouxii TU460 and R. oryzae TU465, and three other related species (A. rouxii CBS 438.76, R. oryzae 8-3M and A. oryzae YI-A6), based on 16S rRNA gene sequences, is shown in Fig. 2 . Based on 500 samplings, the bootstrap values are shown next to the branches as the percentage of trees in which the associated taxa clustered together. The Neighbor-Joining and BioNJ algorithms were applied to a matrix of pairwise distances estimated using the maximum composite likelihood (MCL) approach and then the topology with the superior log likelihood value was selected to obtain the initial trees for the heuristic search. It was seen that A. rouxii TU460 was very closely related to A. rouxii CBS 438.76. Whereas, less similarity was observed between R. oryzae TU465 and the outgroup organisms R. oryzae 8-3M and A. oryzae YI-A6, thereby suggesting a genetic drift.
Starch hydrolysis activity
The starch saccharifying enzymes, viz. amylase and amylogluosidase, produced by fungi can attack native starch granules thereby leading to pores which penetrate into the inner portions of the granules (Takaya et al., 1978) . They can also act directly on raw starch granules below the gelatinization temperature of starch (Sarikaya et al., 2000) . The zone of starch degradation and saccharification ratios shown by the fungal strains are given in Table  2 . The zones on the starch agar plates shown by A. rouxii TU460 was 39.67 mm, which was close to the zone shown by the positive control A. oryzae ATCC 10124. The saccharification ratio was also higher in A. rouxii TU460 (64.25%), which was even higher than the positive control. R. oryzae TU465 on the other hand exhibited comparatively smaller degradation zones and a lower sacccharification ratio. The negative control F. oxysporum MTCC 1755 did not show any such zone or scarification activity.
Enzymatic activity of the strains
Glucoamylase, which is best known to be produced by species of Aspergillus, is an enzyme of considerable industrial importance as it has the capability of converting starch quantitatively to glucose (Wang et al., 1984) . As shown in Table 2 Table 2 . Starch degradation, saccharification ratio and enzymatic activity of the fungal strains.
Note: The results are means of three replications followed by standard deviation. (1984) reported that A. rouxii glucoamylase is a glycoprotein and has an optimum pH of around 4.5, an optimum temperature of 60∞C, a molecular weight of 55.6 kDa, and Km values of 15.8 for soluble starch, and exists in only one form. However, Nahar et al. (2008) reported that the strain Rhizopus RFF isolated from Bangladesh was a potential producer of glucoamylase with a highest activity at 45∞C and pH 4.5. Also, Fujio and Morita (1996) reported the production of glucoamylase to a high concentration by Rhizopus sp. A-11 when the basal liquid medium was supplemented with zinc and calcium ions.
The activities a-amylase in A. rouxii TU460 and R.
oryzae TU465 were 7.02 and 6.09 unit mL -1 and these values were close to the positive control A. oryzae ATCC 10124 ( Table 2 ). The negative control F. oxysporum MTCC 1755, on the other hand, showed comparatively little production of a-amylase. The production of a-amylase R. oryzae has also been reported by various other authors. Yu and Hang (1990) reported the production of high amylase activity by R. oryzae NRRL 395 when grown at 30∞C on substrates such as rice, barley, corn, etc. Ray (2004) reported the production of extracellular amylase (3.8 units mL -1 ) by R. oryzae in a liquid medium in which the sole carbon source was 2% soluble starch or cassava starch. Ghosh and Ray (2011) also reported the highest production of extra-cellular isoamylase by R. oryzae PR7 in solidstate fermentations of millet, oat, tapioca, and arum, after 72 h of growth at 28∞C and a pH of 8.0. In another study, Watanabe and Oda (2008) studied the properties of two sucrose-hydrolyzing enzymes produced by R. oryzae NBRC 4785 and A. rouxii CBS 438.76 and found that the enzymes could be classified as glucoamylase and invertase, respectively. They also found that the enzyme from the R. oryzae strain was more unstable than that from the A. rouxii strain, under conditions of lower pH and higher temperature.
Molecular weight and enzymatic activity of the extracellular enzymes
The SDS PAGE revealed that A. rouxii TU460 produced two distinctive enzymes of 59 kDa and 31 kDa, and R. oryzae TU465 produced only one enzyme of 72 kDa (Fig.  3) . In similar studies, Kanlayakrit et al. (1989) reported the production of two types of glucoamylases by Amylomyces sp. 4-2 isolated from loogpang kaomag, a starter used for making sweet fermented rice in Thailand. One enzyme, with MW 68 kDa, had the ability to digest starch and be adsorbed onto it, while the other, with MW 50 kDa, lacked such activities. In contrast, two R. oryzae 99-880 glucoamylase enzymes, AmyC and AmyD, were purified by Mertens et al. (2010) and found to have a molecular mass of 52 kD and 47 kD, respectively, on the SDS-PAGE gel. Kareem et al. (2014) also purified thermostable glucoamylase from R. oligosporus SK5 mutant and found that the enzyme showed two major bands, with corresponding molecular weights of 36 kDa and 50 kDa. Moreover, in Fig. 4 , it can be seen that after iodine staining, clear zones of were formed around the bands corresponding to the separated proteins, thereby indicating starch degrading amylase activity of the separated protein fractions in the gel.
LC-MS analysis to test the production of mycotoxin by the fungal strains
Mycotoxins are the low molecular weight secondary metabolites produced by certain moulds. A complex biosynthetic pathway involving sixteen steps, mediated by individual major genes involved in both the regulatory and biosynthetic pathways, are implicated in the production of mycotoxins (Sidhu, 2002) . Their structures may include single heterocyclic rings with molecular weights of 50 Da to irregularly arranged 6-or 8-membered rings with molecular weights greater than 500 Da. They have acute, chronic, mutagenic and teratogenic toxicity and impose various acute and chronic effects on human health, include including deterioration of liver or kidney function. Certain examples are aflatoxins, ochratoxins, ergot alkaloids, etc. (Pitt, 2000) .
In order to analyze the high number of mycotoxins occurring in food materials, reliable, sensitive, robust and fast methods are necessary. These help to properly assess the relevant risk of exposure and the toxicological risk for humans and animals, and also help to ensure that regulatory levels fixed by international organisations, such as TU465 3.47 352.4(311637.1), 353.4 (97643.3), 354.4 (26428.2), 369.2(20517.4) N-(9-Anthrylmethylene)-2-((2-(4-morpholinyl)-2-oxoethyl)thio)-1,3-benzothiazol-6-amine 6.18 77.1 (240167) 339.4(14102.5), 352.4(241207.6), 353.3(74940.2),354.4(17838.6), 369.5(17202.5) N-(9-Anthrylmethylene)-2-((2-(4-morpholinyl)-2-oxoethyl)thio)-1,3-benzothiazol-6-amine 4.183 203.1(50151.3), 205.1(5546), 338.2(28229.4), 339.3(7664.2), 352.4(57739.3), 353.2(17301.9), 354.3(5643.9) the EU, are met. LC-MS/MS is a promising technique for multi-mycotoxin analysis as it provides simultaneous analysis of mycotoxins with a good sensitivity, confirmation, and without derivatization (Pascale, 2009 ). These methods provide low levels of detection with visual fragmentation of sample constituents and elimination of impurities based on mass (Yao et al., 2015) . The chromatograms obtained after liquid chromatography of the growth media extracts of A. rouxii TU460, R. oryzae TU465, and Fusarium oxysporum MTCC 1755, (positive control) are shown in Fig. 5 and the m/z values detected in the EI-mass spectra by MS/MS analysis of all the peaks are shown in Table 3 . The compounds detected by a NIST library search of the m/z values of the separated compounds are shown in Table 3 . The results revealed that almost the same category of compounds were present in both Amylomyces rouxii TU460 and Rhizopus oryzae TU465, and none of those compounds belonged to the mycotoxin category. Hence, these two wild fungal strains can be considered safe in terms of health effects and can be used in human foods. However, in the case of the positive control Fusarium oxysporum MTCC 1755, which is a known producer of mycotoxins, two potent toxins, viz. penitrem A and azaspiracid, were detected. Penitrem A is a mycotoxin usually found on ryegrass, and is produced by certain species of Aspergillus, Claviceps, and Penicillium. It is neurotoxic and acts by inhibiting potassium channels in smooth muscles (Walter, 2002) . Whereas, azaspiracids are a group of toxins causing AZA poisoning characterized by symptoms such as nausea, vomiting, diarrhoea and stomach cramps, and are generally produced by shellfish (EFSA, 2008) .
When LC-MS/MS was used by Lattanzio et al. (2011) , for the simultaneous detection of 11 mycotoxins in maize belonging to aflatoxins, ochratoxin A, fumonisins, DON, zearalenone, and T-2 and HT-2, the limits of detection were found to range from 0.3-4.2 mg/kg. The limit of quantification for the aflatoxins and ochratoxin A was found to be 1 mg/kg and in the range of 10-200 mg/kg for other mycotoxins by Spanjer et al. (2008) , when HPLC-ESI-MS/MS was developed for the simultaneous determination of 33 mycotoxins in various plant products. Silva et al. (2009) also reported that LC-MS/MS provides higher sensitivity for fumonisins B1 and B2 (12 mg/kg) in cornbased food when compared with mass spectrometry (40 mg/kg) or fluorescence detection (20 mg/kg for fumonisin B1; 15 mg/kg for B2). In the LC-MS/MS method developed by Elbert et al. (2010) , nine different mycotoxins, deoxynivalenol (DON), zearalenon (ZON), ochratoxin A (OTA), 3-cetyldeoxynivalenol (3-AcDON), HT-2, T-2, fusarenon X (FUS X), 15-acetyldeoxynivalenol (15-AcDON), nivalenol (NIV) and diacetoxyscirpenol (DAS), produced by Fusarium sp. were detected in one single run. The limits of quantification were found to be 0.3 mg/kg for OTA, 5 mg/kg for HT-2, T-2 and ZON and 10 mg/kg for AcDON, DON, FUS X, DAS and NIV and were found to meet the National and European law required detection limits.
In order to set a limit for the minimum amount (threshold limit) of mycotoxins capable of causing toxic effects on human health, the maximum permitted levels of 
Conclusion
This study establishes, for the first time, the fungi responsible for converting rice starch to fermentable sugars in the age old process of rice beer production in Assam, India. The study of the effectiveness in the production of a-amylase and glucoamylase by A. rouxii TU460 and R. oryzae TU465 have shown a good potential compared with established saccharifying organisms viz. A. oryzae. Moreover, A. rouxii TU460 was found to be a more promising producer of extracellular glucoamylase. The safety of these two strains in terms of the non-production of mycotoxin is an indication of safer and more promising sources of these enzymes, and these strains can be used in the food processing industries. These enzymes may be considered as potentially strong candidates for the starch processing industry. Further characterization of these enzymes may include a detailed proteomic investigation and a study of the secretome.
